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(54) LEVEL DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrostatic 
level detector which requires no zero adjustment. 
SOLUTION: In a level detector, a capacitance-frequency 
(C/F) converter 1 1 outputs a frequency signal that is 
reversely proportional to the capacitance between a 
housing container 6 and a main electrode 2 and a first 
counter 12 counts the cycle number of the output signal 
of the converter 1 1 during first counting time T1 and 
holds the count value C1. Then a second counter 13 
successively counts the cycle number of the output 
signal of the converter 11 during every second counting 
time T2 set to be longer than the first count time T1 by 
AT and a comparator 16 compares the second count 
value C2 with the first count value C1 and, when the 
count values become C1>C2, outputs a level detecting 
signal (a). 
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CLAIMS 



[Claim(s)] 

[Claim 1] The main electrode and earth electrode which are level detection equipment which 
detects this and outputs a detection signal when the level of the receipt object in a stowage 
container turns into predetermined level, and are attached so that it may project in said stowage 
container, The capacity-frequency converter which generates the output signal of the frequency 
according to the capacity change between these two electrodes. The 1st and 2nd counters 
which count the number of cycles of the output signal of this converter, When the inside of said 
stowage container is sky condition, only the 1st count time amount operates said 1st counter, 
and the 1st counted value is made to hold. That it is also at a predetermined time interval about 
said 2nd counter And the control means which was set to time amount longer than said 1st 
count time amount and which is operated the 2nd count time amount every, Level detection 
equipment which comes to have the comparator which outputs said detection signal when the 
counted value of said 2nd counter is equal to said 1st counted value or becomes smaller than 
this. 

[Claim 2] It is level detection equipment which said 1st and 2nd counter is constituted from a 
single counter in claim 1, and is controlled to count said control means by said 1st count time 
amount first, to hold the 1st counted value, to count serially by said 2nd count time amount 
subsequently, and to obtain the 2nd counted value and which is a thing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrostatic-capacity-type level detection 
equipment which detects that receipt objects stored in a stowage container, such as fine 
particles and a liquid, were set to predetermined level. 
[0002] 

[Description of the Prior Art] When it installs in a stowage container first, since the activity of a 
zero adjust and sensitivity settling was required, the inside of a container surely has installation 
troublesome [ electrostatic-capacity-type / this conventional kind of / level detection 
equipment ] at sky condition. Then, when digital conversion of the detected electrostatic 
capacity is carried out, it memorizes by the microprocessor and electrostatic capacity reaches 
constant value according to buildup of the amount of a receipt object, it is possible to constitute 
so that a detection signal may be outputted, but if it carries out like this, CPU will be needed and 
a cost rise will be caused. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention makes unnecessary tuning in the site 
which installed level detection equipment in the stowage container, and also aims circuitry at 
obtaining easy and cheap electrostatic-capacity-type level detection equipment. 
[0004] 

[Means for Solving the Problem] The main electrode and earth electrode which are attached so 
that the level detection equipment concerning this invention may project in a stowage container, 
The capacity-frequency converter which generates the output signal of the frequency according 
to the capacity change between these two electrodes, The 1st and 2nd counters which count 
the number of cycles of the output signal of this converter, When the inside of said stowage 
container is sky condition, only the 1st count time amount operates said 1st counter, and the 
1st counted value is made to hold. That it is also at a predetermined time interval about said 2nd 
counter And the control means which was set to time amount longer than said 1st count time 
amount and which is operated the 2nd count time amount every, The counted value of said 2nd 
counter is equal to said 1st counted value, or when it becomes smaller than this, it has the 
comparator which outputs said detection signal. 

[0005] If according to this invention level detection equipment is installed in an empty stowage 
container and actuation is made to start, only the 1st count time amount will count the number 
of cycles of the output signal of a capacity-frequency converter in case a stowage container is 
empty, and the 1st counter will hold the 1st counted value corresponding to electrostatic 
capacity in case the inside of that container is empty within attached memory or a self latch 
circuit. On the other hand, the number of cycles of the output signal of the 2nd count time 
amount [ every ] aforementioned capacity-frequency converter set that the 2nd counter is also 
at a predetermined time interval to time amount longer than said 1st count time amount is 
counted serially. Therefore, the 1st counted value in case a stowage container is empty is 
smaller than the 2nd counted value. In order that the capacity between a main electrode and a 
stowage container may increase and the frequency of the output signal of a capacity-frequency 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web._cgi_ejLie 



2004/06/25 



LI L ' ^~ ' -X 



converter may decrease according to this according to the amount of the receipt object in a 
stowage container increasing, the 2nd counted value outputted from said 2nd counter also 
decreases. The amount of a receipt object reaches predetermined level, and a comparator 16 
outputs a detection signal, when it becomes [ whether the 1st counted value is equal to the 2nd 
counted value and ] rather than this. 

[0006] Moreover, said 1st and 2nd counter can be constituted from a single counter, and it can 
also consider as the configuration controlled to count by said 1st count time amount first, to 
hold the 1st counted value, to count serially by said 2nd count time amount subsequently, and to 
obtain the 2nd counted value by said control means. According to this, the number of counters is 
reducible. 
[0007] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based 
on a drawing. It is a fracture side elevation a part, drawing 1 shows the condition of having 
equipped with the level detection equipment concerning 1 operation gestalt of this invention to a 
stowage container — level detection equipment 1 An insulating material 3 is minded for the 
periphery of the round bar-like main electrode 2 and this main electrode 2. The wrap tubed earth 
electrode 4, It has the body 10 which supports these two electrodes 2 and 4, the flange 21 of 
this body 10 is attached in the upper part of the side-attachment-wall side of a stowage 
container 6, and the above-mentioned two electrodes 2 and 4 project in a stowage container 6. 
Said earth electrode 4 contacts a stowage container 6 through a body 10, and is held at ground 
potential. 

[0008] The detecting circuit 5 is built in in the housing 22 of said body 10. The capacity- 
frequency-conversion (henceforth "C/F conversion") machine 11 from which this detecting 
circuit 5 changes the capacity C between a main electrode 2 and an earth electrode 4 (that is, 
stowage container 6) into the signal of the frequency in inverse proportion to this as shown in 
drawing 2 , It has the control means 15 which controls the 1st and 2nd counter 12 and 13 which 
counts the number of cycles of the output signal, memory 14, and said both counters 11 and 12 
and memory 14. 
[0009] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing the condition of having equipped the 
stowage container with the level detection equipment concerning 1 operation gestalt of this 
invention. 

[Drawing 21 It is the block diagram showing the configuration of the detecting circuit of this 
operation gestalt 

[Drawing 3] It is a timing chart for explaining actuation of the detecting circuit of this operation 
gestalt. 

[Drawing 4] It is the block diagram showing the configuration of the detecting circuit of the 2nd 
operation gestalt of this invention. 
[Description of Notations] 

1 — level detection equipment, 2 — main electrode, 3 — insulating materials, and 4 — an earth 
electrode, 5 — detecting circuit, 6 — stowage container, and 11 — a capacity— frequency 
converter, the 12 — 1st counter, the 13 — 2nd counter, and 14 — memory, 15 — control 
means, 16 — comparator, and 17 — a relay, a — detection signal the C1 — 1st counted value, 
and C2 — the 2nd counted value the T1 — 1st count time amount, and the T2 — 2nd count 
time amount 



[Translation done.] 
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